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ASSEMBLY :PRESSURIZATION SUBSYSTEM CRIT. FUNC:

F/N RI ~ :MC282=0082=000L(TYPE II) CRIT. HDW:

F/N VENDOR: VEHICLE 102 103 104

QUANTITY 32 EFFECTIVITY: X % ¥

:ONE BER POD - PHASE(S): ©PL X LO X 00 X DO X LS

o E- £-

PREPARED BY

DES D W CARLSON

REL ¢ M AKERS

gE W J SMITH

TTEM;

TANK HELITM STORAGE, FILAMENT WCOUND.

FUNCYION: )
SETORES HELIUM AT A MAX WORMING PRESSURE OQF 4800 PSI AND PROVI
FRESSURIZING GAS FOR THE PROPELLANT TANEKS TO EXPEL FUEL AND COXIDIL
DURING OCMS EMNGINE FIRING. TANKS ARE LOCARTEDR IN THE 9OMS PQDS. HZL
TANE CONSISTS OF DOUBLE MELT TITANTUM LINER WITH DUPONT KEVLAR 4% FI
aRD EPOXY RESIN BONDING OVERWRAP. O.0. I8 40.4Q94 IN., VOLUME IS 20,
ey, IN.

FATIITRE MODE:?
STRUCTURAL FAILURE/RUPTURE, EXTERNWAL LEAE.

CRUSE(S)
FITTING/BOS5S SEAL LEAR, HATERIWH'ELD DEFECT, FATIGUE CRACK GROWTH,STR
"RUPTURE {STATIC FATIGUE), LINER DEFECT, FMT‘I FABRICATION, EPOXY C
CYCLE NOT ADEQUATE, EXTERMAT, PROPELLANT VAPCOR EXPOSURE, TEST OR HANDL
DAMACE, INADEQUATE MOUNTING, SHOCK, VIERATICON. LOSS OF MODIET
PROTECTIVE COATING ALIOWING MOISTURE TO ENTER EPOXY OVERWFAFP W
SUBRSEQUENT FREEETNG CANSING DAMAGE TO OVERWRAPR.

EFFECT(S) ON:
{A) SUBSYSTEM (B)INTERFACES (C)MISSION (D)CREW/VEHICLE

(k] LOSES OF SUBSY¥STEM FRESSURTIATION IN ONE POD.
(B) L1OSE OF INTERFACE FUNCTION = OMS ENGINE PROPELLANT FEED CAPABILI

AFT RCS PROPELLANT FEED FROM OMS; POD OR VEHICLE DAMARGE, LOSS OF THER
FROTECTIVE SYSTEM. :
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{¢) LOSS QF ENTRY CAPABILJITY. 10SS OF PROPELLANT TFEED IF ULLAGE
THADEQUATE - ’

(D) POTENTIAL LosS OF CREW/VEHICLE. LOSS OF HELIUM OVERBOARD MAY RESULI
IN INAEILITY TG UTILIZE PROPELLANT FOR DEORBIT. SUDDEN LOSS OF HILIUM
MAY RESTLT IN POD STRUCTURE OR TPS DAMAGE. POTENTIAL STRUCTURAL DAMAGE
TO PROPELLANT TANK AND POD DURING LANDING DUE TC EXCESSIVE PROPELLANT

WEIGHT.

DISPOSITION & RATIONALE: .
(A)DESIGK (B)TEST (C)INSEECTION (D)FAILURE HISTORY (E}OPERATIONAL USE

(A) DESYGN

FILAMENT WOUND TAMKS ARE DESIGNED TO LIMIT FAILTRE PROPAGATICOK LQUE TC
SERPAPNEL TN EVENT OF A LINER FAITURE. KEVLAR 49 FIBER HAS A TENSILE
STRENGTE OF 500 KST ALLOWING LIGHT WEIGHT WITH GREAT STRINGTH. DESIGH
- LIMITS STRESS IN THE OVERWRAP T¢ PRECLUDE STRESS RUPTURE FLILUREES.
TNCREASED STRATN CAPABILITY PROVIDED BY THE COMPRESSIVE LOAD OM AN
UNPRESSURIZED LINER. THE FACTOR OF SAFETY (BURST) IS 1.5 X WORKIXG
FRESSURE. :

(B} TEST

QUALIFYCATTCON TEST _ :

1000 PRESSURE CYCLES WERE PERFORMED DURING OUAL WHICH IS MORE THAN FQUE
TIMES ANTICTDATED OPERATING LIFE. A S0-DAY CREEP TEST UNDER PRESSURE WAS
ALSO PERVORMED AFTER WHICE THE TANK WAS EXAMINED TO VERITY NO DERMANEXT
DEFORMATION OR FILAW GROWTH. < DESIGN OF THE TANK TO PRECLUDE STRESS
RUPTURE TS VERIFIED BY JSC TEST PROGRAM MAINTAINING A FACTOR OF 4 OVEF
ACTUAL USE TIME.  RANDOM VIDRATION AT ANTICIPATED MISSICN LEVELS WAS
FPERFCRMED DURING QUAL. TEST. POD ACOUSTIC TEST FOR 100 MISSION EQUIVA-
LENT WITH 4 ¥ FACTOR ON TANK AND MOUNTING STRUCTURE.

ACCEPTANCE TEET .
FROQF PRESSURE (1.10 X WORKIKG PRESSURE) AND LEAKAGE TESTS ARE PERFCRMEI
DURING ATF. . o

GROUHD TUORMARCTIHRD C

LEAKAGE TESTS ARE MONITORED APTER INSTALLATION INTO THE SYSTEM AMND Al
-PART OF THE CHECKOUT PROCEDURE FRICR T¢ FLIGHT.

T4IOFS 020 PERFORMS HELTUM SERVICING T0 TFLIGHT LOAD EVERY FLIGHT.
V4I1CEC. 010 PERFORMS SURSYSTEM INSPECTION EVERY FIFTH FLIGHT.

V43CEQ.DS0 PERFORMS HELTUM SYSTEM SEAMPLING EVERY FIFTH FTLIGHT.
v43CB0.210 PERFOBMS FIRST FLIGHT EXTIRMNAL LEAKAGE CHECKS.

¥43CED.220 PERFORMS PRESSURE DECAY cHECES OF HIGH PRESSURE HELTTM SYSTE
THE HELIUM TANE PRESSURE AND TEMFERATURE ARE MONITCRED EACH FLIGHT O
.. LEARAGE AND THE HELIUM USAGE EACH FLIGHT T5 MONITORED FOR DETECTION O
: § HKENORMATL CONSUMPTION HBATE.

A PERIODIC INSEECTION TS CONDUCTED FOR ALL POD COMPONENTS T CHECK PO
EVIDENCE OF DFESRADRTION AND/OR EXPOSUEE TC PROPELLANT VAPORS. EHESSUR

CYCLES ACCUMULATED ARE RECORDED.
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(c] INSPECTION ] '

EECEITING INSPECTION

MATERIALS  AND PROCESS CERTIFICATIONS ARE VERITIED BY IMSPECTION. KMICRO
EXAMINATION AND CHEM PTCH INSPECTION FOR ALPHA SEGREGATION IE VERIFIED BY
IHSEEEIIGH.

CDHTMﬂH CONTROL

CLEANLINESS COF IN"ERNAL SORFACES TO LEVEL 100A IS VERITIED EY iNSFECTLCN.
DRYNESS I¢ VERIFIED EY INSFPECTICN. CORROSION FROTECTION FROVISION ARE
VERIFIED BY INSPECTLION.

ASSEMBLY,/ TRSTALLATION , .
INSPECTION VERITIES PARTS PROTECTION, MANUFACTURING FROCESSES, FINISHES,
ASSTMELY AND INSTALLATION PER SHOP TRAVELER. .

HONDESTRODCTTVE EVALUATION

INSFECTION VERIFTES NDE PENETRANT -INSPECTION ¢F LINER. X-FAY INSPECTION
OF VESSEL IS VERTFIED BY INSPECTION. NDE (PENETRANT LEVEL 77 IS
FIRFORMED BETORE AND AFTER WELDING. THE USE OF SFECIAL LEVEL FLUCRISCEINT
PENETRANT THSEESOTION OF MACHINED LINERS AND GIRTH WEZLDS, AXD RADTOGRAFEIC
INSPESTION OF GIRTH WELDS ({R2OTH BEFORE AND AFTER PROOF SIZZING) ARE USELD
TA SCRSEN POTENTIALLY DETRIMENTAL PARENT MATERIAL WZLD DTSFECTS. - PROOT
SIZINC OF THE FRESEURE VESSEL ABOVE THE YIELD STRESS TOR THE LINZR AILS
IN SCREENING FLAWS. i

CRITICAL FROCESSES
WELDING, FEVLAR WRAPPING, ZPOXY CURE DPROCESS AND FEEAT TRERTMENT ARE
VERIFIED BY INEPECTION. v

TESTING

MECHANICAT FRDPERTIIS AND CHEMICAT ANALYSIS FOR &2, Wi AND H2 CONTENT OF
HEMISPEERE AFTER FINAL HEAT TREAT IS VERIFIED B¥ IH‘SPICTIGH. TESTING 0T
FORGINGS AND WELD SCHEDULES ARE VERIFIED BY INSPECTION. FPRESSURIZATION
CYCIE EISTORY LOHG AND SCHEDULEY ARE VERIFIED 2Y INSPECTION., ACCEPTANCE
TEST IS VERIFIED BY INSPECTION. DURING FIELD USAGE THE FIUTID (GASEQUS
EELIUM] IS5 VERIFIXD TG CONFOBRM TO SPECIFICATION REQUIREMENTS. TEE FLUIL
TS SAMPLED AFTER™ LCADING TO VERIFY THAT MQISTURE LEVELS ARE WITHIN
SFECIFICATION REQUIREMENTS. FPERICDIC INSPECTICN ©OF THE INSTALLED TANE IS
PERFORMED TO VERITY NO VISUAL EVIDENCE OF DAMAGE PUE TO PRUPELLANT VAPCE
EXPOSURE QR OTHER CAUSATIVE AGENTS. '

HANDLING/PACKAGING | -
AANDLING, STORAGE, SHTPPING AND PACKAGING REQUIREMENTS ARE VERIFIZD 3
IHSPEC?IDH.

e
.
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{D) FAILURE HISTORY

CAR ADO282 AND A9GD1 RECORD FAILURES (CRACE INDICATION) OF THE OMS GHE
PRESSURE TANX DURING PROOF SIZING OPERATIONS EARLY IN THE FROGRAM. MO
OTHER FAILURE OF THE OMS TANKS HAVE OCCURRED. THE NUMBER OF LINER
THTCKNESS MEASUREMENTS FOR THE MEMBRANE WERE INCREASED. ADDITLONALLY THE
ITHERS ANE MACHINED ON THE HIGH SIDE OF THE TOLERANCE BAND. FLEW
SCREENING, PROOF PRESSURE AND SUBSEQUENT X-RAY IDENTIFY POTENTIAL DEFECTS
THAT €OULD PROPAGATE DURING THE 1000 CYCLE USEFUL LIFE. CAR ACO363 FOR
THE ARPCS AND CAR ADBB3I§7 FPOR THE MPS RECORD SIMILAR FAILURE INDICATIORS.
THE VESSEL WITH THE LARGEST CRACK WAS PRESSURE CYCLED TO TFAILLURE TO
VERIFY REJECTTON CRITERIA. FAILURE OCCURRED AFTER 479 CYCLES DUE TG
CRACK PROPAGATION BY FATIGUE. THE TEST VERIFIED TRAT CRACKS IN THE TAMKS
AF1,OW THE LEVEL OF X-RAY DETECTION WILL NOT PROPAGATE TO FAILURE WITHTW
THE USEFUL LIFE OF THE TANK.

CAR'S ABGGO MD ATE06 RECORD THAT TWO ARPCS GN2Z TANKS LEAKED TIURING AND

AFTER VIBRATION. INVESTIGATION SHOWED THAT FIXTURE LOADING CONDLTIONG
DURING VIBRATION TESTING CAUSED. EXTREMELY SEYFERE STRESS TO THE TANK
MOUNTING ESTRUTS. EXAMINATION COF THE FAILED TANKS SUPPORTED THTS

CONCLUSTION . CERTIFICATION WAS ACHIEVED WITH QNE FULLY CERTIFIED TANE AND
BEY SIMILARTITY TO OTHER CERTIFIED FILAMENT QVERWEAFPED VESSELS.

{E) OPERATIONAL USE
MO ACTION POSSIBLE IF PRESSURE RELEASE CAUSES POD STRUCTURE OR TES
DAMAGE. OPERATE TWO ENGINES FROM PRESSURANT IN FAILED POD TO INCREASE
ULLAGE VOLUME AND MAXIMIZE BLOWDOWN. ULLAGE BLOWDOWN IS ADEQUATE FOR
PEORBIT AFTER COMS—-2 FOR TYPICAL MISSIONS {(APPROX.60% ULLAGE IS5 REQUIRED
FOR MAX BLOWDOWN. THE TYPTICAL DEORBIT BURN REQUIRES LESS THAN 30%
PROPELLANT) -
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